The coastal sea ice and pack ice habitats of Antarctica are colonized by bacteria (20) and support a predominantly psychrophilic bacterial population (11, 23, 38) that is most active within the ice following the annual spring bloom of sea ice diatoms (26). Sympagic bacteria are responsible for the majority of the secondary productivity in sea ice, and the populations peak with the highest levels of sea ice diatoms (27) . During winter most biological activity in sea ice is of bacterial origin, and the polar winter darkness forces ice diatoms into a state of decline and dormancy (23). The dominant heterotrophic bacterial taxa in sea ice determined in a recent biodiversity survey (6) include Shewanella, Colwellia, Psychrobacter, and Pseudoalteromonas species, gram-positive micrococci, and many pigmented marine Cytophaga-like and Flavobacterium rod-shaped and filamentous bacteria. Many of the sea ice bacteria that have been isolated appear to represent novel species and genera. There are some indications that many marine psychrophiles are closely associated with or are frequently epiphytes of the sea ice and pelagic phytoplankton (4, 6, 18 ) that proliferate in Antarctic coastal sea ice, pack ice, and ice edge zones.
By comparison, the seawater environment underneath the sea ice exhibits lower bacterial biodiversity, and the bacteria are more metabolically quiescent (20, 23). The cultivable heterotrophic microbial community is dominated by psychrotolerant Psychrobacter, Pseudoalteromonas, and Halomonas species and other primarily oxidative gram-negative bacteria (4, 10, 53) . Psychrophilic bacteria are fairly uncommon and ac-count for less than 10% of the total population (11) . Antarctic meromictic lakes, fjords, and partially enclosed bays and inlets exhibit relatively stable hydrography and therefore offer more appealing habitats for psychrophiles (38) ; this is due in part to the increased availability of nutrients from continental inputs, pelagic algal blooms, and breakout of sympagic algae into the water column from ice melting in the spring and summer. Burton Lake, a meromictic body of water connected by a narrow inlet to Ellis Fjord in the Vestfold Hills ice-free zone in eastern Antarctica, harbors a relatively high proportion of psychrophiles (17, 32) . A number of psychrophilic strains isolated from the pycnocline (depth, 10 to 11 m) of Burton Lake have been characterized; these organisms include [Flectobacillus] glomeratus (names in brackets are generically misclassified) (32, 33) . Other psychrophilic, gas-vacuolate bacteria have also been isolated from congelation ice and seawater in McMurdo Sound, Antarctica (19, 25) .
Strains isolated previously from Burton Lake (32) and more recently from the sea ice of Ellis Fjord and ice diatom biomass (6) include a variety of yellow-pigmented, rod-shaped or filamentous, seawater-requiring bacteria. A polyphasic taxonomic analysis (50) showed that these Antarctic strains represent two distinct and novel taxa related to [Flexibacter] maritimus and [Flectobacillus] glomeratus in the family Flavobacteriaceae. In this paper we describe Antarctic strains belonging to two novel taxa, Psychroseipens burtonensis gen. nov., sp. nov., and Gelidibacter algens gen. nov., sp. nov.
MATERIALS AND METHODS
Strain cultivation. The strains studied are listed in Table 1 . Strains ACAM 167, ACAM 181, and ACAM 18gT were originally isolated by McGuire (32) . The remaining strains were isolated by procedures described by Nichols et al. (37 All strains were cultivated routinely on R2A agar (Oxoid Ltd., Basingstoke, United Kingdom) prepared with 3.5% (wt/vol) Ocean Nature seawater salts (Aquasonic, Levington, New South Wales, Australia) or on marine 2216 agar (Difco Laboratories, Detroit, Mich.) and incubated at 10°C.
Phenotypic characterization. Phase-contrast microscopy was utilized to determine cellular morphological features, the presence of gliding motility, and the presence of gas vesicles (25). Phenotypic tests used to further characterize the strains have been described previously (5) . Additional tests included the dextran hydrolysis test, which was performed on blue dextran agar (34) supplemented with 0.2% yeast extract and seawater salts. The bathochromic shift test with 20% (wt/vol) KOH was performed to detect flexirubin pigmentation (14) . Carbon source utilization tests were performed by using a medium containing 1 g of ammonium chloride, 2 g of Tris-HC1,2 ml of 1 M sodium phosphate buffer (pH 6.8), 2 g of yeast extract, 2 ml of SL-10 trace element mineral salts (40), 10 ml of vitamin solution no. 6 (47), and 1% purified agar (Oxoid) prepared in seawater.
Pigment analysis. Cells of strains grown on marine 2216 agar plates in the dark were harvested and extracted with ethanol, and the cellular residue was removed by centrifugation. Extracts were then dried under a stream of nitrogen, and the residue was redissolved in n-hexane and scanned with a model GBC 916 spectrophotometer (GBC Scientific, Ltd., Dandenong, Victoria, Australia) to determine absorbance maxima. The contents of the extracts were also compared by silica gel thin-layer chromatography as described by Lewin and Lounsbery (29) by using a 9:l mixture of acetone and petroleum ether (boiling point, 30 to 60°C) as the solvent system. Genotypic characterization. Genomic DNAs were extracted from the isolates and purified (30) . The DNA G+C contents were then determined by using the thermal denaturation procedure (46). Genomic DNAs were also sheared by sonication (to produce an average fragment size of 1 kb) for DNA-DNA hybridization experiments in which the spectrophotometric renaturation rate procedure was used (24). The buffer solution used for the DNA-DNA hybridization experiments was 3X SSC (0.45 M NaCl plus 0.045 M trisodium citrate, pH 7.0).
Whole-cell lipid profiles. The modified one-phase chloroform-methanol-water method was employed for quantitative lipid extraction (51) . The chloroform phase was brought to dryness with a rotatory evaporator and then saponified with 5% KOH in 80% (vol/vol) methanol at 60°C. The nonsaponifiable neutral lipid fraction was recovered by extraction with hexane-chloroform (4:l). Acidification of the remaining extract liberated fatty acids, which were then extracted with hexane-chloroform (4:l) and methylated to form fatty acid methyl esters (FAME) by incubation in methanol-HC1-chloroform (1O:l:l) at 100°C for 1 h. FAME samples were then diluted with chloroform containing a CZ3 FAME internal injection standard. Samples were also treated with bis(trimethylsily1)trifluoroacetamide to convert hydroxy fatty acids to their o-trimethylsilyl derivatives (45). FAME samples were analyzed by gas chromatography and gas chromatography-mass spectrometry. Gas chromatography was performed with a HewlettPackard model 5890A gas chromatography equipped with a Hewlett-Packard model 7673A autosampler, a cross-linked methyl silicone fused silica capillary column (50 m by 0.32 mm), and a flame ionization detector; hydrogen was used as the carrier gas. Selected FAME samples were also analyzed with a HewlettPackard model 5970 mass selective detector fitted with a direct capillary inlet. Identification of fatty acids was achieved by using retention time data and molecular ion-fragment data obtained by gas chromatography and gas chromatography-mass spectrometry, respectively. The locations and configurations of double bonds in monounsaturated FAME were determined by gas chromatography-mass spectrometry of their dimethyldisulfide adducts as described by Nichols et al. (39) . Below, double bond positions are indicated from the methyl ( 0 ) end of the fatty acid. The prefixes i and a indicate is0 and anteiso branching, respectively, and the suffixes c and t indicate cis and frans isomer configuration, respectively.
16s rDNA sequencing and analysis. The 16s ribosomal DNA (rDNA) gene sequences of strains ACAM 188T, ACAM 181, ACAM 167, ACAM 536T, ACAM 550, and ACAM 551 were determined. The PCR conditions used, the cloning procedures used with the T-pGem vector system (Promega, San Diego, Calif.), and the plasmid purification procedure used subsequently have been described previously (12) . A PRISM Ready Reaction dideoxy termination kit or an Ampli-Taq dye M13 primer cycle sequencing kit (Applied Biosystems, Foster City, Calif.) and a model 377A automated DNA sequencer (Applied Biosystems) were utilized to obtain DNA sequence information. The 16s rDNA sequences obtained were nearly complete and 1,450 to 1,470 bp long.
The 16s rDNA sequences determined for the Antarctic strains were compared to the sequences in the GenBank nucleotide database by using BLAST searches available through the United States National Institutes of Health internet site. Sequences were downloaded from the GenBank database and were manually aligned with the sequence data determined in this study. A potentially ambiguous alignment of hypervariable sequence regions was minimized by using only the most closely related 16s rDNA sequences available and by confirming alignments with previously published 16s rDNA secondary structures (21). PHYLIP (version 3.57~) (16) was used for subsequent analyses. For each 16s rDNA sequence, 1,470 to 1,490 nucleotides from nucleotide positions 7 to 1498 (Escherichiu coli numbering) were compared. Similarity values were determined with the DNADIST program by using the maximum-likelihood algorithm option. The program FITCH was then used to obtain the best unrooted phylogenetic tree, with the [Cytophugu] uliginosu sequence serving as the outgroup sequence. For a bootstrap analysis with 1,000 sample replications the programs SEQBOOT and CONSENSE were used. A phylogenetic tree was generated by using the program DRAWGRAM.
Nucleotide sequence accession numbers. The 16s rDNA sequences used for the phylogenetic analysis included the sequences of [Flexibucter] rnurifirnus (D14023), gas-vacuolate strain 23-P (M61002), and gas-vacuolate strain 301 (U14586). The 16s rDNA sequences generated in this study have been deposited in the GenBank nucleotide database under accession no. U62911 to U62916.
RESULTS

Phenotypic characteristics.
Colony and cellular morphological characteristics readily distinguished the Antarctic strains investigated into two groups. The first group included strains isolated from Burton Lake, while the second group included strains isolated from sea ice and sea ice algal biomass samples (Table 1) . On marine 2216 and R2A agar media, the Burton Lake isolates formed yellow-orange-to tan-pigmented colonies that lacked spreading edges and had a viscid texture. The strains were nonmotile. Gliding motility was not observed on any medium tested. Very young cultures formed compact microcolonies with predominantly rod-shaped and curved cells that were 2 to 6 pm long and 0.5 to 0.6 pm wide. As the cultures aged, the cells became more pleomorphic, with vibrioid and sometimes ring-shaped cells predominating (Fig. 1) . Longer, highly flexible, coiling cells which were sometimes helical also frequently occurred, and some of these cells were up to 20 p,m long. The bacteria in older cultures tended to transform into nonrefractile, coccoid cells that were 0.5 to 2.0 p,m in diameter. Microscopic investigations revealed no gas vesicles in the cells of any of the Burton Lake strains. The strains were psychrophilic, grew at o"C, grew best at 10 to 12"C, and were unable to grow at temperatures of 20°C or higher. The Burton Lake strains were stenohaline, with no growth occurring on media supplemented with NaCl alone, and thus possibly required divalent cations. The strains also required vitamins for growth and an organic nitrogen source. Yeast extract at a concentration of about 0.2% was sufficient to provide these growth requirements and strongly stimulated growth. In addition, growth of the strains was stimulated by the presence of Tweens, especially Tween 20 and Tween 40, which were actively degraded. The metabolism of the strains was strictly aerobic, and carbohydrates were not utilized. The strains were weakly proteolytic but were unable to attack uric acid, xanthine, tyrosine, DNA, esculin, or any polysaccharide tested. Additional phenotypic characteristics are shown in Table 2.
The phenotypic characteristics of yellow-pigmented strains isolated from ice diatoms (primarily Thalassiosira spp. and Nitzschia stellata) that had been filter concentrated from sea ice cores or directly from melted ice cores are shown in Table 2 . The sea ice strains formed mucoid, sticky, yellow colonies with spreading, rhizoid edges indicative of gliding motility. Phase-contrast microscopy confirmed that all of these strains glided rapidly on both marine 2216 agar and R2A seawater agar. The cells were generally rodlike, 1 to 4 pm long, and 0.5 pm wide. In young cultures a number of cells were filamentous (with lengths up to 50 Fm), and these cells appeared to fragment into shorter rods (Fig. 2) . As the cultures aged, the cells became progressively shorter, with nonrefractile, coccoid cells (0.5 to 2.0 pm in diameter) eventually predominating. Microscopic examination revealed no gas vesicles or ringshaped or helical cells. The sea ice strains were psychrophilic, grew at O' C, grew best at 15 to 18"C, and were unable to grow at temperatures of 25°C or higher. Seawater was required for growth, but vitamins were not stimulatory or required for growth. No growth occurred in media containing inorganic nitrogen sources, such as nitrate or ammonia. The sea ice strains were also strictly aerobic and were able to hydrolyze starch and dextran. A limited number of carbohydrates were utilized by all of the sea ice isolates (Table 2) , and this utilization was accompanied by acid production detectable on Leifson marine carbohydrate medium (28).
Genotypic characteristics. The G+ C contents of the Burton Lake strains ranged from 27.5 to 28.6 mol%. The sea ice strains had G + C contents which ranged from 36.4 to 38.1 mol%. The DNA-DNA hybridization analysis in which renaturation kinetics was used revealed high levels of relatedness among the Burton Lake strains, with DNA reassociation values ranging from 81 to 95% (Table 3) . Similarly, high levels of DNA-DNA hybridization (>85%) were found among the sea ice strains (Table 3) . No significant DNA reassociation between the Burton Lake and sea ice isolates was detected, which is consistent with the differences in phenotype and DNA G + C content between the taxa. No significant DNA reassociation between the Antarctic isolates and [Flectobacillus] glomeratus ACAM 171T was detected.
Chemotaxonomic properties. Both taxa had fatty acid profiles which featured high proportions of branched-chain fatty acids. Polyunsaturated fatty acids were not detected ( Table 4) . The presence of a wide variety of C,, fatty acids was particularly evident in all profiles. The Burton Lake strains were distinguished from the sea ice strains by having higher levels of 15:106c, 15:1w4c7 i16:lwllc7 and 16:1w5c7 whereas the sea ice strains had much higher levels of i16:lw6c7 i16:0, 16:1w7c7 and a17:1w7c. The lipid profiles were similar in containing equivalent levels of i15:1w1Oc7 a15:lw10c7 i15:0, a15:0, 15:lwllc, and 15:O ( The yellow carotenoid pigments of the Antarctic strains, [Flectobacillus] glomeratus, and reference strain [C. ] lytica ACAM 74T had similar wavelength absorbance spectra. The absorbance spectra included peaks at 445 to 450 and 470 to 477 nm and a shoulder at 420 to 425 nm. The silica gel thin-layer chromatography profiles for the same strains included two yellow to orange spots at Rf values of 0.25 and 0.40 when acetone-petroleum ether (9:l) was used as the solvent system. These profiles closely match the carotenoid profiles found for Flexithrrjc dorotheae, which has been shown to contain predominantly zeaxanthin (29) . The bathochromic shift test with 20% KOH revealed no flexirubin pigments in any of the Antarctic isolates.
16s rDNA sequences and phylogeny. The almost complete 16s rDNA sequences of six Antarctic strains indicated that members of the Flavobacteiiaceae which group in the vicinity of [Flexibacter] maritimus are the closest relatives of the Antarctic isolates. Levels of 16s rDNA sequence similarity and an unrooted phylogenetic tree (Fig. 3) were determined by using PHYLIP (version 3.57~). Burton Lake strains ACAM 167, ACAM 181, and ACAM 188T formed a cluster and were related at levels of sequence similarity of 98.6 to 99.2%. Sea ice strains ACAM 536T, ACAM 550, and ACAM 551 were very closely related as determined by the 16s rDNA sequences (Fig.  3) . The two Antarctic strain 16s rDNA clusters were related at levels of sequence similarity of 90.5 to 91.3%. The 16s rDNA sequences of members of the [Flexibacter] maritimus 16s rRNA branch were 84.5 to 90.1% similar to the 16s rDNA sequences of the Antarctic isolates.
DISCUSSION
From the phenotypic analysis results it is clear that the Burton Lake strains can be distinguished from the strains isolated from sea ice and ice diatoms ( Table 2 ). The sea ice strains are more versatile metabolically overall and have the ability, albeit limited, to utilize a range of carbohydrates and polysaccharides. The ability to hydrolyze dextran is an unusual feature 
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+, positive for all strains; (+), growth is weak; v, variable among strains; -, negative for all strains. The following traits were positive for all strains: yellow pigmentation; gram-negative staining reaction; growth in 1 X to 1.5X seawater; growth at 0 to 15°C; hydrolysis of Tween 20; and alkaline phosphatase activity. The following traits were negative for all strains: flexirubin pigments; anaerobic growth with or without nitrate; tolerance to or stimulation by ox bile; growth in Ox to 3 x seawater; growth at temperatures of 28°C or higher; nitrate reduction; hydrogen sulfide production (from thiosulfate); hydrolysis of agar, chitin, urate, and xanthine; acid production from L-rhamnose, D-fructose, D-galactose, cellobiose, lactose, maltose, D-melibiose, D-raffinose, sucrose, trehalose, N--acetylglucosamine, D-xylose, adonitol, glycerol, D-mannitol, myo-inositol, and D-sorbitol; arginine dihydrolase; lysine and ornithine decarboxylase; phenylalanine and typtophan deaminase; indole production; Voges-Proskauer test; and utilization of eellobiose, D-fructose, D-galactose, lactose, D-mannose, D-melibiose, D-raffinose, sucrose, trehalose, N-acetylglucosamine, glycerol, D-glucuronate, saccharate, acetate, valerate, isovalerate, caproate, heptanoate, caprylate, nonanoate, expressed by some of the sea ice strains (ACAM 536T, ACAM 550, HFSIOMB, and GFSIOTSS), and this is the first report of dextranolytic activity occurring in marine microorganisms. Dextranase expression by sea ice bacteria suggests that the sea microbial community may harbor microbiota capable of forming dextran. Dextran synthesis is usually confined to plant-and food-associated lactobacilli and oral streptococci (8) , and there has been no confirmation that there are dextran-forming strains in marine environments.
Phylogenetic results based on 16s rDNA sequence data support a generalized relationship among the Burton Lake strains, the sea ice strains, [Flaibacter] maritimus, and [Flectobacillus] glomeratus. This conclusion is consistent with the fact that these organisms share some phenotypic and ecophysiological characteristics. All of these bacteria have a yellow carotenoid pigment provisionally identified as zeaxanthin, require seawater, and are relatively restricted metabolically, and several require an organic nitrogen source and/or vitamins. Flexirubin pigments are absent. The marine habitats and lifestyles also roughly correspond as the bacteria actively colonize or probably rely on marine organisms for nutrients. It is likely that the Burton Lake strains, including [Flectobacillus] glomeratus strains, because of their lack of motility and their presence at the pycnocline of Burton Lake, are epiphytes of marine diatoms and dinoflagellates, which frequently bloom in this lake, in Ellis Fjord, and at other coastal Antarctic sites (7, 42) . Filamentous bacteria have been observed colonizing the surfaces of diatoms and dinoflagellates common in Antarctic coastal waters (31, 48 ). The gas-vacuolate strains (18, 25) are probably also alga associated, although are most likely not epiphytic. Instead, they apparently use their gas vesicles to stay close to phytoplankton in the water column, particularly at the sea ice-seawater interface, where diatoms concentrate (18). Sea ice strains ACAM 550, EFDBMS3, HFSIOMB, and GFSIOTS5 were directly isolated from algal material obtained from melted sea ice. In contrast, [Flaibacter] aurantiacus subsp. copepodarum, [Flexibacter] maritimus, and [Flaibacter] ovolyticus tend to colonize the surfaces of copepods, fish eggs, and the skin and extremities of marine fish, respectively (1, 22) .
Fatty acid profiles have been useful for defining a number of genera within the Flavobacteriaceae. This is because of the diversity of branched-chain fatty acids in members of this group (15, 41, 44) . The fatty acid profiles of the two groups of Antarctic strains correlate well with the moderately close phylogenetic association of these taxa. The Antarctic strains contain some fatty acids which make them stand out from other marine gliding and filamentous bacteria. The fatty acid a15: 101Oc (and a17:107c in the sea ice strains) appears to be a useful signature fatty acid for the novel taxa as it is quite rare among members of the Flavobacteriaceae (2,3,9,15,35,41,43,  44, 49, 52) .
The Antarctic strains are related to members of the family Flavobacteriaceae on the basis of phylogenetic data; this family, particularly the genera Flavobacterium and Cytophaga, has recently undergone substantial reclassification (3, 36). Phyloge-
nine, L-tyrosine, putrescine, and urate. The following traits were variable for the sea ice strains and were negative for the Burton Lake strains: acid production from L-arabinose, D-mannose, and dextran; and utilization of L-arabinose, rninositol, propionate, adipate, L-glutamate, and L-proline. Utilization of L-serine was variable for the Burton Lake strains and was negative for the sea ice strains.
ONPG, o-nitrophenyl-P-D-galactopyranoside. Acid production was delayed andlor weak for some strains. Determined by the thermal denaturation method. . The 16s rDNA-based phylogenetic analysis performed in this study showed that the Antarctic strains form two distinct clusters related at similarity levels of 90.5 to 91.3%. From this it can be concluded that the Burton Lake isolates and the sea ice isolates form related but distinct monophyletic lineages.
Lower similarity values, ranging from 85 to 90%, were found for other members of the [Flexibacter] maritimus branch (Table  5) , which indicates that the Antarctic isolates are not related at the genus level to any of the previously described valid or invalid species belonging to the Flavobacteriaceae. Based on polyphasic taxonomic data (51) from phenotypic, chemotaxonomic, genotypic, and phylogenetic comparisons, the Antarctic strains form two taxa which represent novel genera within the family Flavobacteriaceae. A variety of phenotypic traits and DNA G + C contents can be used to differentiate the Antarctic taxa from other marine members of the Flavobacten'aceae (Table 5) . Thus, we propose that the Burton Lake isolates should be placed in Psychroserpens burtonensis gen. nov., sp. nov., while the sea ice isolates should be placed in Gelidibacter algens gen. nov., sp. nov.
Description of Psychroserpens gen. nov. Psychroserpens. Description of Psychroserpens burtonensis. Psychroserpens burtonensis (bur.ton.en'sis. M.L. adj. burtonensis, of Burton Lake, Antarctica, the body of water from which the organism was isolated). The characteristics of Psychroserpens burtonensis are the same as those of the genus. In addition, growth occurs in 0.4X to 1.5X seawater. Psychrophilic, with growth occurring at 0°C and optimal growth occurring at 10 to 12°C. No growth occurs at 20°C. No gas vesicles are formed. Weakly proteolytic. Tweens are attacked, and associated growth stimulation occurs. Phosphatase and catalase are produced. Starch, chitin, agar, dextran, esculin, DNA, L-tyrosine, urate, and xanthine are not hydrolyzed. Negative for oxidase activity, urease activity, nitrate reduction, and hydrogen sulfide production (from thiosulfate), and acid is not formed from carbohydrates. Able to utilize a variety of organic acids, but unable to utilize carbohydrates as sole sources of carbon and energy (see Table 2 for additional phenotypic information). The DNA G + C content is 27 to 29 mol% (as determined by the thermal denaturation procedure). Colonies on seawater media are circular, raised convex with entire edges and a viscid consistency, 4 to 5 rnm in diameter after 7 to 10 days of incubation, and yelloworange to tan. No diffusible pigment is formed. The type strain is ACAM 188, which was isolated by McGuire (32) from the pycnocline of Burton Lake, Vestfold Hills, Antarctica.
Description of Gelidibacter gen. nov. Gelidibacter (Ge.li.di. bac'ter. L. adj. gelidus, ice-cold or icy; Gr. masc. n. bacter, rod; M.L. masc. n. Gelidibacter, ice-cold or icy rod). Gram negative. The cells are generally rodlike, 1 to 4 pm long, and 0.5 pm wide. May form filaments up to 50 pm long, which fragment into shorter cells. As the cultures age, cells become progressively shorter, with nonrefractile, coccoid cells that are 0.5 to 2.0 km in diameter eventually predominating. Ring-shaped, coiling, and helical cells are not formed. Gliding motility. Requires seawater and an organic nitrogen source (i.e., L-glutamate) for growth. Yellow carotenoid pigments are formed. Flexirubin pigments are absent. Strictly aerobic chemoheterotroph. The major cellular lipids are il5:lwlOc, a15:1wlOc, i15:0, a15:0, 15:0, i16:106c, i16:0, 16:lw7c, and a17:1w7c. A member of the family Flavobacteriaceae (located in the [Flexibacter] maritimus 16s rRNA branch). The genus contains one species, Gelidibacter algens, which is the type species.
Description of Gelidibacter algens. Gelidibacter algens (al-'gens. L. part. adj. algens, feeling cold, referring to the sea ice habitat). The characteristics of Gelzdibacter algens are the same as those of the genus. In addition, growth occurs in 0.4X to 1.5X seawater. Psychrophilic, with growth occurring at 0°C and optimal growth occurring at 15 to 18°C. No growth occurs at temperatures of 25°C or higher. Gas vesicles are not formed. Phosphatase and catalase are produced. Starch, dextran, esculin, DNA, various Tweens, and L-tyrosine (no diffusible pig- Determined by the thermal denaturation method.
-, negative; +, positive; (+), weakly positive; v, variable; +, previously reported results differ.
Also has a vitamin requirement.
ment is formed on tyrosine agar) are degraded. Acid is produced from a limited number of carbohydrates, including L-arabinose, D-glucose, D-mannose, dextran, and starch. Strains may degrade casein and/or gelatin. Chitin, agar, urate, and xanthine are not degraded. Negative for oxidase activity, urease activity, P-galactosidase activity (0-nitrophenyl-P-D-galactopyranoside test), nitrate reduction, and hydrogen sulfide production (from thiosulfate). Able to utilize a variety of organic acids and some carbohydrates, including D-glucose, as sole sources of carbon and energy (see Table 2 for additional phenotypic information). The DNA G+C content is 36 to 38 mol% (as determined by the thermal denaturation procedure).
Colonies have spreading edges and a mucoid and sticky consistency, are 2 to 3 mm in diameter after 7 to 10 days of incubation, and are yellow pigmented. No diffusible pigments are formed. The type strain is ACAM 536, which was isolated from a sea ice core collected from Ellis Fjord, Vestfold Hills, Antarctica.
